Pressure diuresis mechanism in the control of renal function and arterial pressure.
Precise knowledge of the interrelationships between arterial pressure and urinary excretion of sodium and water is crucial to understanding the long-term control of arterial pressure. Although increases in renal perfusion pressure have been known for more than 35 years to inhibit tubular reabsorption, the mechanism of this pressure diuresis response, the humoral or physical factors involved, and even the nephron segments in which the changes in tubular function occur remain relatively unknown. This review focuses on the experimental evidence that supports current hypotheses concerning the mechanism of pressure diuresis. Specifically, it examines the possibility that pressure diuresis is caused by a small increase in glomerular filtration rate, alterations in the humoral or physical factors regulating proximal tubular reabsorption, and/or inhibition of tubular reabsorption in deep nephrons secondary to changes in hemodynamics in juxtamedullary nephrons. The concept originally proposed that the kidney serves as the dominant long-term controller of arterial pressure is largely based on the assumptions that the pressure diuresis phenomenon exists and that it occurs via a nonadaptive mechanism. It has been proposed that hypertension can develop only if the relationship between arterial pressure and sodium excretion is shifted toward higher pressures. The remainder of this review examines recent evidence indicating that an abnormality in the pressure natriuresis relationship may be associated with the development of hypertension in humans and in the genetic rat models of the disease.